with large-scale vaccination programs, several outbreaks of pertussis occurred in the 1990s. We studied prospectively 3 pertussis outbreaks in 2 elementary schools and 1 municipality in southwestern Finland (5, 6) . The aim of the study was to characterize the strains circulating and causing outbreaks and to track the transmission of B. pertussis during these outbreaks.
Sample were collected and primary cultures were done as described earlier (5, 6) . (See online Tables 1-3 Various DNA fingerprinting techniques, such as IS1002-based restriction fragment length polymorphism (IS1002-RFLP) and pulsed-field gel electrophoresis (PFGE) have been used to study B. pertussis isolates (7-10). DNA polymorphism analysis of prn and ptxS1 has previously been used as a typing method for detecting antigenic shifts (2, 3, 8) . In addition to prn and ptxS1, only tracheal colonization factor (tcfA), a surface-associated protein involved in the adhesion of B. pertussis to host cells, has been found to be polymorphic in recent B. pertussis isolates (3). The isolates were typed as described earlier (8, 10) .
Of the 46 isolates, 43 (94%) expressed Fim2, 2 (4%) expressed both Fim2 and Fim3, and 1 (2%) expressed Fim3 (See online Tables).
The predominant prn allele in all 3 outbreaks was prn2, contained by 39 (85%) of the isolates. Six (13%) isolates contained prn3 and 1 (2%) isolate contained prn4. All isolates contained the ptxS1A allele. The predominant tcfA allele was tcfA2, contained by 42 (91%) of the isolates. Four (9%) isolates contained tcfA3. The tcfA3 allele was observed only in isolates with prn3. All but 1 of the 27 isolates subjected to the IS1002-RFLP analysis had the same pattern.
Seven PFGE patterns were found among the 46 isolates studied. The isolates were considered to be closely related, as the differences between the patterns were small, differing by 1 or 2 bands. Three PFGE patterns were found in both Paimio and Rusko. A major pattern was circulating in each of the schools A, B, and C, which indicates that pertussis is effectively transmitted in schools. However, in school D, the isolate from the index patient had PFGE pattern 5, whereas the rest of the isolates from patients in school D had pattern 6. In addition, the 1 isolate obtained from a household contact had a distinct PFGE pattern, 7. Similarly, in Paimio, the isolate from the index patient had a distinct PFGE pattern, 1. These findings, as well as the fact that 3 PFGE patterns were found in both Paimio and Rusko, indicate that several B. pertussis strains may have been circulating simultaneously in these small communities.
Our results suggest that ptxS1 is not a useful marker in outbreaks to detect antigenic shifts. IS1002-RFLP was less discriminative than XbaI PFGE, which agree with results of previous studies (8) . The spirochete Borrelia burgdorferi, which causes Lyme borreliosis, has its main reservoir among small rodents and uses various Ixodes species as vectors (13).
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